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[57) ABSTRACT

In an in-molding process of forming plastic containers
wherein a label is located inside the blow mold and then
a parison is blown outwardly in the mold so that the
heat from the parison and the pressure generated by the
blow medium activates adhesive on the label to bind the
label on the blown container side wall, the method of
eliminating undesirable label panel deformation which
comprises controlling the moisture of the label such that
the shrinkage of the label matches the shrinkage of the
plastic side wall against which the label is placed.

3 Claims, No Drawings
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1
IN-MOLD LABELING OF PLASTIC CONTAINERS

This invention relates to in-mold labeling.

BACKGROUND AND SUMMARY OF THE
INVENTION |

It has been recognized that containers fabricated

using in-mold labeling processes have higher quality in
the labeling surface and in the appearance. Typical

in-mold labeling (IML) processes involve (1) locating -

label inside the blow mold and then (2) blowing the
parison in the mold against the confines of the mold.
The heat from the parison and the pressure generated
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by the blow medium activates adhesive on the back of 15

the label to bind the label on the blown container side
wall.

Some of the problems normally encountered in the
application of the IML methods are:

1. Deformation or bulging of the container side wall
caused by the difference of shrinkage between the side
wall and the label.

2. Prolonging blow molding cycle time due to the
decrease of the overall thermal conductance between
the plastic wall and the mold (separated by the label
which generally has a lower thermal conductivity).

3. Blistering of the labeled side wall.

4. Increase in the overflow volume.

5. A lower fill point due to the increase in the over-
flow volume possibly giving the impression to a con-
sumer that the container does not contain the required

fluid contents.

It has been discovered that the side wall deformation
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1s mainly caused by the fact that the paper label used in

the process shrinks less than the plastic side wall during
the cooling process. Another reason for the deforma-
tion 1s the fact that the paper label has a larger modulus
of elasticity or is stiffer than the plastic.

In accordance with the invention, an in-molding pro-
cess of forming plastic containers wherein undesirable
label panel deformation is eliminated which comprises
controlling the moisture of the label such that the
shrinkage of the label matches the shrinkage of the
plastic side wall against which the label is placed.

DESCRIPTION

It has been recognized that containers fabricated
using in-mold labeling processes have higher quality in
the labeling surface and in the appearance. Typical
In-mold labeling (IML) processes involve (1) locating
label inside the blow mold and then (2) blowing parison
into the mold. The heat from the parison and the pres-
sure generated by the blow medium activates the adhe-
sive on the back of the label to bind the label on the
blown container side wall.

Some of the problems normally encountered in the
application of the in-mold labeling methods are:

1. Deformation of the container side wall caused by
the difference of shrinkage between the side wall and
the label.

2. Prolonging blow molding cycle time due to the
decrease of the overall thermal conductance between
the plastic wall and the mold (separated by the label
which generally has a lower thermal conductivity).

3. Blistering of the labeled side wall due to trapped
air.

We have discovered that the side wall deformation is
mainly caused by the fact that the paper label used in
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the process shrinks less than the plastic side wall
through the cooling process. Another reason of this
deformation is due to the fact that the paper label has a
larger modulus of elasticity or is stiffer than the plastic.

The container side wall deformation can be elimi-
nated or reduced in two ways: (1) to match the label
shrinkage with the plastic side wall shrinkage, or (2) to
use a soft label so that the label can easily shrink with

the side wall (or more precisely forced to shrink by the
side wall shrinkage). One method of achieving the ob-

jective or reducing or eliminating the deformation is to

use soft plastic as the label. This will also reduce the

difference in shrinkage and hence deformation of the
blown bottles.

When paper is used for the label in the process, the
low shrinkage and the high stiffness of the paper tend to
make the side wall deformation a serious problem. In
accordance with this invention the side wall deforma-

tion can be alleviated or eliminated by controlling stiff-
ness and the shrinkage of the paper label through the
adjustment of the moisture content in the paper label.

It has been found that by increase in the relative
humidity or the moisture content of the paper label, it is
possible to eliminate substantially the deformation in the
in-moid labeling.

Another advantage of increasing the moisture level in
the paper label is to increase the heat absorption (heat of
evaporation) and the effective heat conductance be-
tween the plastic and the mold, resulting in reduction of
required cooling time of the side wall.

As indicated in the following table, tests utilizing
normal paper labels and moisture conditioned labels
show that overflow capacity is less, fill point level is
reduced and waist dimensions are reduced, the latter
being where the bottle has a narrow waist.

NORMAL CONDITIONED

I————— il e il teliniehudel bt
Bottle A

Overflow oz. 31.86 31.58
Fill Point in. 2.592 2.429
Bottle B

Overflow oz. 34.38 33.66
Fill Point 1.659 1.437
Waist Dimension 1.982 1.893
Bottle C

Overflow #1 41.67 oz. 40.31 oz.
Overflow #2 41.22 oz. 40.28 oz.
Overflow #3 41.0 oz. 40.08 oz.
Bottle D

Percent Moisture 3.68% 4.19% 1.1%
QOverflow oz. 23.13 22.96 23.13
Label Panel Waist 2.120 2.076 1.916

Dimension in.
W

It has further been discovered that optimum results

are achieved where the moisture level of the paper
labels are about 6-8%.

We claim:

1. In an in-molding method of forming a plastic con-
tainer wherein a paper label is placed inside the blow
mold and then a parison is blown outwardly into the
mold so that heat from the parison and pressure gener-
ated by the blow medium binds the label on the blown
container side wall, the step of controlling moisture
content of the label prior to placement in the mold such
that the moisture content of the label is such that during
cooling of the plastic container, the shrinkage of the
label matches the shrinkage of the plastic side wall
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against which the label is placed, and side wall deforma-

tion is substantially eliminated.
2. The method set forth in claim 1 wherein the mois-

ture content of the label 1s controlled such that moisture
content ranges between about 6-8%.

3. In an in-molding method of forming a plastic con-

tainer wherein a paper label is placed inside the blow
mold and then a parison is blown outwardly into the
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mold so that heat from the parison and pressure gener-
ated by the blow medium binds the label on the blown
container side wall, the step of controlling the moisture
content of the paper label prior to placement in the
mold such that the moisture content of the paper label

‘ranges between 6-8% and side wall deformation of the

plastic contamer is substantially eliminated.
E - * L -
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